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DEAR EDITOR: 


The species-area_ relationship (SAR) describes the 
phenomenon whereby the number of plant and animal 
species found in an area of wild habitat is strongly correlated 
with the size of that area. As one of the few ecological laws, 
the SAR plays a vital role in the design and assessment of 
biodiversity protection regions (Lomolino et al, 2010; Ladle & 
Whittaker, 2011). 

Increasing area and habitat promote species richness 
(Triantis et al, 2003) and both these mechanisms have 
theoretical support. Basically, the notion of area per se claims 
that the effects of area are embodied in the chance of species 
extinction (Preston, 1960, 1962; MacArthur & Wilson, 1963, 
1967). In contrast, the habitat diversity hypothesis states that 
the highly diversified habitats often found in large patches 
positively impact species addition (Williams, 1964). Although it 
remains controversial which mechanism is more important in 
influencing species richness, some ecologists believe that the 
area per se and habitat diversity are mutually complementary 
and not mutually exclusive (Triantis et al, 2003). 

Land-bridge islands are characterized by well-delineated 
boundaries, an inhospitable surrounding matrix and relatively 
homogeneous habitats (Hu et al, 2011). Land-bridge islands 
are considered excellent models for studying the relationship 
between area per se and habitat diversity. Located in Chun’an 
County in Zhejiang, eastern China (N29°22'-29°50', E118°34'- 
119°15'), Thousand Island Lake is a large man-made lake 
following dam construction on the Xin’an River in 1959. With a 
water surface area of approximately 580 km, the lake 
contains 1 078 land-bridge islands larger than 0.25 ha (108 m 
in water level elevation). 

To understand correlations between area per se and habitat 
diversity we used bird data for 41 land-bridge islands in Thousand 
Island Lake from 2006 to 2009. This data was used to compare 
the goodness-of-fit of the classical Arrhenius SAR model, and the 
choros (K) model integrating both area and habitats (Triantis et al, 
2003). The canonical power function model (logS=logcx zxlogA, 
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in which S represents the number of species and A is the size of 
the area; c and z are constants) was used to investigate the effect 
of area on bird species richness. Choros (K) (K=H*A, in which H 
represents habitat diversity and A is the area of the study island) 
was adopted to assess correlations between area and habitat 
diversity (Zhang et al, 2008; Wang et al, 2010). The classical 
SAR model can be expressed as: 


Log (S)=log (c)+z log (A) (1) 
and the K model can be expressed as: 
Log (S)=log (c)+z log (K) (2) 


Akaike Information Criterion (AIC) was used to determine 
the optimum model and the model with the lowest AlCc 
(modification of AIC for small n) was considered better 
(Burnham & Anderson, 2002). Statistical differences in z 
values among regression equations were compared by 
referencing the methods of Zar (1996) f(b1—b2)/Sp1,52 in 
which b1 and b2 are both regression coefficients and Sp1,52 
are standard errors of regression coefficients). 

Our results show that the lowest AlCc was found in the SAR 
model (Table 1), however, no differences in z values were 
found between the two models (P>0.05). These findings 
indicate that the Arrhenius SAR model gives a better fit than 
the K model and there is no effect of habitat diversity on the 
SAR. This finding is in contrast with that of Triantis et al (2003) 





Table1 | Comparison of the SAR and choros (K) models 
Models Zz Adjusted r2 AlCc 
(logS-logA) 0.12 0.64 —219.71 
(logS-logK) 0.11 0.62 —217.94 
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in which the K model better explained the effect of area and 
habitat diversity on species richness. 

One possible explanation for this discrepancy is that due to 
the relatively homogeneous habitats on the islands of 
Thousand Island Lake, insignificant differences in habitat 
diversity may be all that exists between the largest and 
smallest islands. Therefore, compared with changes in area, 
habitat homogeneity is more prominent in Thousand Island 
Lake and bird richness is strongly correlated with area (Hu et 
al, 2011; Ding et al, 2013). The weak effect of habitat diversity 
found in this study may also be the result of different statistical 
methods. There are various ways to define habitat diversity 
(Looijen, 1995, 1998); for example, Ricklefs (1979) defines 
habitat as vegetation coverage in a given area but Whittaker 
et al (1973) defines habitat as the multidimensional space 
occupied by plant and animal species. Although the latter 
definition (with minor improvements) has been widely 
accepted by ecologists (Krebs, 1988, 1994; Looijen, 1995, 
1998), the definition itself is too broad and has been difficult to 
apply consistently across different studies (Newmark, 1986). 

Here, only island area was important when explaining the 
relationship between area, habitat and species richness. 
Consequently, eliminating habitat diversity alters the results 
only subtly and in protection practice, area has the highest 
authority in maintaining bird richness. Effective evaluation of 
species biodiversity can be obtained by choosing area as a 
parameter, and priority protection areas can be determined 
accordingly. This finding suggests that more attention should 
be given to large islands with high species richness in 
Thousand Island Lake (Wang et al, 2010). 


REFERENCES 


Burnham KP, Anderson DR. 2002. Model Selection and Multimodel Infer- 


ence: a Practical Information-theoretic Approach. 3” ed. New York: Springer. 


Ding ZF, Feeley KJ, Wang YP, Pakeman RJ, Ding P. 2013. Patterns of bird 
functional diversity on land-bridge island fragments. Journal of Animal 
Ecology, 82(4): 781-790. 

Hu G, Feeley KJ, Wu JG, Xu GF, Yu MJ. 2011. Determinants of plant spe- 
cies richness and patterns of nestedness in fragmented landscapes: evi- 
dence from land-bridge islands. Landscape Ecology, 26(10): 1405-1417. 


Krebs CJ. 1988. The Message of Ecology. New York: Harper & Row. 


Krebs CJ. 1994. Ecology: the Experimental Analysis of Distribution and 
Abundance. New York: Harper & Row. 

Ladle RJ, Whittaker RJ. 2011. Conservation Biogeography. Oxford: Wiley- 
Blackwell. 

Lomolino MV, Riddle BR, Whittaker RJ, Brown JH. 2010. Biogeography. 4" 
ed. Sunderland, Massachusetts: Sinauer Associates, Inc. 

Looijen RC. 1995. On the distinction between habitat and niche, and some 
implications for species’ differentiation. Poznan Studies in the Philosophy of 
the Sciences and the Humanities, 45: 87-108. 

Looijen RC. 1998. Holism and Reductionism in Biology and Ecology. The 
Mutual Dependence of Higher and Lower Level Research Programmes. 
Ph.D. thesis, University of Groningen, Groningen. 

MacArthur RH, Wilson EO. 1963. An equilibrium theory of insular zo- 
ogeography. Evolution, 17(4): 373-387. 

MacArthur RH, Wilson EO. 1967. The Theory of Island Biogeography. New 
Jersey: Princeton University Press. 

Newmark WD. 1986. Species-area relationship and its determinants for 
mammals in western North American national parks. Biological Journal of 
the Linnean Society, 28(1-2): 83-98. 

Preston FW. 1960. Time and space and the variation of species. Ecology, 
41(4): 611-627. 

Preston FW. 1962. The canonical distribution of commonness and rarity: 
Part |. Ecology, 43(2): 185-215, 410-432. 

Preston FW. 1962. The canonical distribution of commonness and rarity: 
Part Il. Ecology, 43(3): 410-432 . 

Ricklefs RE. 1979. Ecology. 2™ ed. New York: Chiron Press. 

Triantis KA, Mylonas M, Lika K, Vardinoyannis K. 2003. A model for the 
species-area-habitat relationship. Journal of Biogeography, 30(1): 19-27. 
Wang YP, Bao YX, Yu MJ, Xu GF, Ding P. 2010. Nestedness for different 
reasons: the distributions of birds, lizards and small mammals on islands of 
an inundated Lake. Diversity and Distributions, 16(5): 862-873. 

Whittaker RH, Levin SA, Root RB. 1973. Niche, habitat, and ecotope. The 
American Naturalist, 107(955): 321-338. 

Williams CB. 1964. Patterns in the Balance of Nature. London: Academic 
Press. 

Zar JH. 1996. Biostatistical Analysis. New Jersey: Prentice-Hall. 

Zhang JC, Wang YP, Jiang PP, Li P, Yu MJ, Ding P. 2008. Nested analysis 
of passeriform bird assemblages in the Thousand Island Lake region. 
Biodiversity Science, 16(4): 321-331. (in Chinese) 


Zoological Research 36(1): 62-63, 2015 63 


